Purification and characterization of a novel enzyme, N-carbamoylsarcosine amidohydrolase, from Pseudomonas putida 77.
N-Carbamoylsarcosine amidohydrolase, a novel enzyme involved in the microbial degradation of creatinine in Pseudomonas putida 77, was purified 27-fold to homogeneity with a 63% overall recovery through simple purification procedures including successive ammonium sulfate fractionation, DEAE-cellulose chromatography, and crystallization. The relative molecular mass of the native enzyme estimated by the ultracentrifugal equilibrium method is 102,000 +/- 5000, and the subunit Mr is 27,000. The Km and Vm values for N-carbamoylsarcosine are 3.2 mM and 1.75 units/mg protein, respectively. Ammonia, carbon dioxide, and sarcosine were formed stoichiometrically from N-carbamoylsarcosine through the action of the purified enzyme preparation. N-Carbamoyl amino acids with a methyl group or hydrogen atom on the amino-N atom and possessing glycine, D-alanine, or one of their derivatives as an amino acid moiety served well as substrates for N-carbamoylsarcosine amidohydrolase. N-Carbamoylsarcosine, N-methyl-N-carbamoyl-D-alanine, N-carbamoylglycine, and N-carbamoyl-D-alanine were hydrolyzed at relative rates of 100, 12.8, 9.8, and 7.3, respectively, by the enzyme. N-Carbamoyl derivatives of D-tryptophan, D-phenylalanine, and those of some other amino acids including D-phenylglycine and p-hydroxy-D-phenylglycine were also hydrolyzed by the enzyme. For the L-isomers of all N-carbamoyl amino acids tested there was no production of ammonia, carbon dioxide, or the corresponding amino acids due to the action of the enzyme. Cupric, mercuric, and silver ions inhibited the enzyme strongly, and some thiol reagents were also found to be inhibitory.